This work reports the experimental results for the dimethyl ether (DME) + propane system obtained using the Burnett method. The apparatus was calibrated using helium. PVTx measurements were taken for four isotherms (344, 354, 364 and 375 K), performing 16 Burnett expansions in a range of pressures from about 3000 to 70 kPa.
Introduction
Dimethyl ether (DME) can be made from coal, natural gas, residual oil, oil coke, and biomass and its production cost is rather low.
Besides its use as an assistant solvent and an aerosol propellant, recently DME was shown to be a good alternative fuel [1] . In addition, because of its favorable thermodynamic properties, it has been suggested as an alternative refrigerant (RE170). Recently, a preliminary fundamental equation of state was derived [2] .
Its saturation vapour pressure [3] , the virial coefficients [4] , and the superheated vapour region data [5] were reported in recent papers. Since its physical properties are similar to those of liquefied petroleum gases (i.e., propane and butane), its blends with propane appear to be very interesting [6] .
This work reports the experimental results for the dimethyl ether (DME) + propane system obtained using the Burnett method [7] . PVTx measurements were taken for four isotherms (344, 354, 364 and 375 K). The second and third virial coefficients were derived from experimental results. In addition, data were compared with REFPROP 8.0 prediction [8] .
Experimental section
Reagents. DME was supplied by Aldrich Inc., USA., and its purity was checked by gas chromatographic analysis, using a thermal conductivity detector. It was found to be 99.8 % on an area-response basis. Propane was supplied by Ausimont, Italy, and its purity was found to be 99.95 % on an area-response basis.
Experimental devices. In this paper, the adopted device is the same described elsewhere [9] with no modifications. The experimental set-up is reported in Figure 1 Initially, the first vessel was filled with the sample and its temperature and pressure were measured.
Then, after evacuating the second vessel, the expansion valve was opened. Once the pressures between the vessels had equalized, the second vessel was isolated and evacuated again. This procedure was repeated until low pressures were achieved.
Experimental uncertainties. The uncertainty in the temperature measurements is due to the thermometer and any instability of the bath. The stability of the bath was found to be better than ±0.015 K, and the uncertainty of the thermometer was found to be better than 0.010 K in our temperature range. The total uncertainty in the temperature measurements was thus less than 0.025 K. The uncertainty in the pressure measurements is due to the transducer and null indicator system, and to the pressure gages. The digital pressure indicator (Ruska Model 7000) has an uncertainty of ±0.003% of full scale. The total uncertainty in the pressure measurement is also influenced by temperature fluctuations due to bath instability and was found to be less than ±1 kPa. The uncertainty of the mixture's composition was found to be constantly lower than 0.5% in mole fraction.
Experimental results
A total of 144 experimental points along 4 isotherms in a range of temperatures from 343.86 to 374.64 K and pressures between 70 and 3000 kPa were measured. The data are given in Table 1 along with the regressed compressibility factors of the mixtures.
The PVTx measurements obtained by experiment were used to derive the second, B, and third, C, virial coefficients of the truncated virial equation:
The virial equation of state has a rigorous theoretical foundation in statistical thermodynamics which provides exact analytic relations between the virial coefficients and the interactions between molecules in isolated clusters. In fact, B depends upon interactions between pairs of molecules and C upon interactions in a cluster of three molecules. Thus, the virial equation of state forms the connection between experimental results and knowledge of molecular interactions, giving a link between the macroscopic and microscopic point of view.
With the present set of data, each run was regressed individually using (dP) 2 as an objective function with the Burnett constant obtained by means of the calibration with helium. The pressure distortion of the Burnett cells was taken into account.
The values of the virial coefficients for the pure compounds (smoothed as a function of reduced temperature) were used to derive the cross virial coefficients, B 12 , shown in Table 2 .
The cross second virial coefficients were calculated from the formula: 
for each experimental datum point.
The overall AAD in pressure was evaluated at 0.2 kPa.
The second virial coefficients for the system were plotted against the mole fraction in Figure 2 showing the four different isotherms with four different symbols. The second virial coefficients show a slightly positive deviation from the ideal second virial coefficients, which are defined as
However, since propane and DME are two homomorphic molecules that differ by the presence of oxygen in DME, the obtained second virial coefficients for the two pure fluids were also found to be of very similar value.
Due to the lack of other experimental data on the PVTx properties of the system, our experimental results were compared with predictions from REFPROP 8.0. The predicted values are reported in figure 3 . The results are in good agreement (within ±1 %) with the software prediction.
In addition, the results obtained for the DME as pure fluid reported as averaged values in Table 2 (B 11 ) were already compared with the literature and discussed elsewhere [4] . The few points obtained for the propane as pure fluid were not published, but the obtained second virial coefficients (B 22 ) showed a good agreement with the ones found in the literature [10] .
Conclusions
This work presents an experimental survey for the dimethyl ether (DME) + propane system obtained by the Burnett method. The apparatus was calibrated using helium. 
